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Description 

Field of the invention 

[0001] The invention relates to a vehicle comprising 
a number of driven wheels each of which is supported 
on bearings in a housing that is connected to the rest of 
the vehicle via supporting arms of a wheel suspension 
which comprises a yoke that is connected with the hous- 
ing whereby an end of each supporting arm is connected 
in a hinged manner to the yoke. Wheel suspensions in 
which the wheel is fastened to the vehicle by supporting 
arms are utilized for vehicles in which the wheels must 
have a broad range of motion in order, for example, to 
compensate for a very uneven road and/or very sharp 
curves. 

[0002] Since in the interest ofthe environment electri- 
cal drive systems are becoming increasingly desirable, 
more and more types of vehicles are being designed 
with electrical drive systems. 

Prior art 

[0003] A vehicle of the type as described in the pre- 
amble is known from the American patent specification 
US 4.802.688. In that vehicle the ends of the supporting 
arms ofthe wheel suspension are connected in a hinged 
manner with the housing in which the wheel shaft rests 
on bearings. The other ends ofthe supporting arms are 
connected with hinges to the vehicle. 

Summary of the invention 

[0004] An objective of the invention is to produce a 
vehicle ofthe type as described in the preamble in which 
the driven wheels are electrically driven and in which the 
suspension and the drive of the wheels is compact and 
the unsprung weight is low. To this end the vehicle ac- 
cording to the invention is characterized by the fact that 
each driven wheel is connected to an electric motor via 
a drive shaft and a transmission, whereby at least the 
electric motor is at a distance from the housing and fas- 
tened to the body of the vehicle, and whereby the elec- 
tric motor and the transmission are present in or near a 
space present in the vehicle for the wheel suspension. 
An additional advantage of this structure is that the elec- 
trical cables and possible cooling water hoses no longer 
need to move along with the wheel in terms of the body 
of the vehicle. The electric motor can be fastened direct- 
ly or via auxiliary elements to the wheel housing. 
[0005] Preferably both the electric motor and the 
transmission are at a distance from the housing and are 
located beside each other and are each fastened direct- 
ly to the body of the vehicle. In this way the construction 
requires minimal installation space. 
[0006] From FR-A-2 1 31 643 a drive device is known 
in which an electric motor and a transmission are beared 
in the rim of the driven wheel. Both the electric motor 



2 

and the transmission are unsprung. 
[0007] One embodiment of the vehicle according to 
the invention is characterized by the fact that the yoke 
of the wheel suspension is connected in two places in 

5 a hinged manner with the housing, so that the housing 
forms a stub axle. This makes the wheel suspension al- 
so suitable for steerable wheels. An additional advan- 
tage of a yoke is the virtually vertical motion ofthe yoke 
at spring movements. So if an air spring bellows is used 

10 this would be less subject to wear and tear. 

[0008] Another advantage of using a yoke is that in 
the connection with the housing it is not necessary for 
ball hinges to be used. So an advantageous embodi- 
ment is characterized by the fact that each connection 

15 of the yoke with the housing contains a bush containing 
a swivel pin, with the possibility ofthe swivel pin and the 
bush being turned in relation to each other, and with the 
swivel pin being fastened to the housing or the yoke and 
the bush being fastened either in the yoke or in the hous- 

20 ing. 

[0009] Another embodiment is characterized by the 
fact that the yoke is C-shaped, such that the top end of 
the yoke, when there is a wheel on the wheel shaft, is 
located above the wheel and the uppermost supporting 

25 arm is connected in a hinged manner with this end. By 
this placement ofthe uppermost supporting arm, the in- 
terior space in the vehicle between the wheels is con- 
siderably greater and the floor height in the interior be- 
tween the wheels can remain low in comparison with the 

30 rest of the vehicle, so that the passengers can move 
freely in and out of the vehicle. 
[0010] Another embodiment associated with the pre- 
vious one is characterized by the fact that, if the wheel 
suspension is built into a vehicle, the lower supporting 

35 arm, under the floor surface ofthe vehicle, is connected 
with the body of the vehicle. Preferably here the under- 
most supporting arm is connected with the vehicle near 
an imaginairy vertical longitudinal surface through the 
middle ofthe vehicle. 

40 [0011] To simplify the assembly and disassembly of 
the wheel suspension another embodiment is charac- 
terized by the fact that the yoke consists of at least two 
parts that are connected with each other such that they 
can be taken apart. Preferably the yoke is divided near 

45 the hinge point of the undermost supporting arm. 

[0012] Another embodiment is characterized by the 
fact that the vehicle comprises a subframe to which the 
supporting arms are hingedly connected with an end. 
For this reason the assembly of the wheel suspension 

50 can be done independently of the assembly of the vehi- 
cle for which the wheel suspension is intended, which 
may be efficient in terms of assembly. In addition using 
a subframe can contribute to the structure ofthe vehicle 
in terms of strength and rigidity. 

55 

Brief description of the drawings 

[0013] The invention will be elucidated more fully be- 
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low by means of drawings in which an embodiment of 
the vehicle according to the invention is shown. In these 
drawings: 

Figure 1 shows a cross section of a wheel suspen- 
sion and a drive of an embodiment of the vehicle 
according to the invention; 
Figure 2 shows a top view of the wheel suspension 
and drive shown in figure 1 ; and 
Figure 3 shows a side view of the wheel suspension 
and drive shown in figure 1. 

Detailed description of the drawings 

[0014] Figure 1 shows a cross section of a wheel sus- 
pension 101 with a drive of an embodiment of the vehicle 
according to the invention. The vehicle comprises a 
transmission 103 and an electric motor 105 which are 
each fastened directly against a wheel housing 1 07. The 
wheel suspension 101 is built into a wheel housing of 
the vehicle. The wheel suspension 101 has a wheel 109 
with a rim upon which a tyre is present. The rim is at- 
tached via a wheel hub 110 on a wheel shaft 111. The 
wheel shaft 111 is supported on bearings in a housing 
1 1 3. In this embodiment the housing 1 1 3 is the stub axle 
of the wheel suspension. A brake disc 115 is fastened 
to the wheel hub 110. The wheel shaft 111 is coupled to 
the wheel hub 110. The wheel shaft 111 is coupled with 
the transmission 103 via a drive shaft 117. The coupling 
between the drive shaft 117 on the one hand and the 
wheel shaft 1 1 1 respectively the transmission 1 03 on the 
other is established by two homokinetic couplings 119 
and 121. 

[0015] The transmission 103 is located against the 
wheel housing 107 and the coupling 121 can be inte- 
grated into a gear 1 23 so as to be able to use a relatively 
long drive shaft 117, allowing broad spring movements 
where there are only small angle differences in the drive 
shaft. Two swivel pins 125 and 127 are fastened to the 
housing 113 around which bushes 129 and 131 can re- 
volve. These bushes are fastened to a C-shaped yoke 
1 33 that is suspended in the vehicle via supporting arms 
135 and 137. Between the yoke 133 and the wheel 
housing 107 there is a shock absorber 139 and an air 
spring bellows 141. 

[0016] The top end of the yoke 133 is located above 
the wheel 109 and is suspended to the vehicle via the 
upper supporting arms 1 35. These supporting arms 1 35 
are hinged with an end to the yoke 1 33 and with the other 
end to the vehicle. On the underside the yoke 133 is 
suspended via the lower supporting arms 1 37 to the ve- 
hicle. These supporting arms 137 are hinged with an 
end to the yoke 133 and with another end to the body 
of the vehicle under the floor surface near an imaginairy 
vertical longitudinal surface through the middle of the 
vehicle. The yoke 133 is divided into two parts near the 
hinge point with the lower supporting arm 137. 
[0017] Figure 2 shows a top view of the wheel sus- 



pension 101 with drive shown in figure 1. For purposes 
of clarity the yoke and the supporting arms of the sus- 
pension are not shown here. The electric motor 105 is 
located beside the transmission 103 which is shown 
5 more clearly in figure 3. By fastening the transmission 
103 and the electric motor 105 against the wheel hous- 
ing 107 one has more structural freedom than if these 
were integrated into the housing 113 of the wheel shaft 
111. In addition a simpler gear transmission can be uti- 
lized than a double planetary gearing. In figure 3 the 
wheel 1 09 is shown, for purposes of clarity, by a broken 
line. 

[0018] Although above the invention is elucidated on 
the basis of the drawings, it should be established that 
the invention is in no way limited to the embodiment 
shown in the drawings. The invention also extends to all 
embodiments deviating from the embodiment shown in 
the drawings within the context defined by the claims. 
For example the vehicle can also comprise a subframe 
to which the supporting arms are connected with a hinge 
at the end. The subframe can then, in its turn, be at- 
tached to the body of the vehicle rather than the sup- 
porting arms being directly connected to the body of the 
vehicle. 



Claims 

1 . Vehicle comprising a number of driven wheels (1 09) 
30 each of which is supported on bearings in a housing 

(113) that is connected to the rest of the vehicle via 
supporting arms (135, 137) of a wheel suspension 
(101) which comprises a yoke (1 33) that is connect- 
ed with the housing (113) whereby an end of each 

35 supporting arm (1 35, 1 37) is connected in a hinged 
manner to the yoke (133), characterized in that 
each driven wheel (109) is connected to an electric 
motor (105) via a drive shaft (117) and a transmis- 
sion (1 03), whereby at least the electric motor (1 05) 

to is at a distance from the housing (1 1 3) and fastened 
to the body of the vehicle, and whereby the electric 
motor (105) and the transmission (103) are present 
in or near a space present in the vehicle for the 
wheel suspension (101). 

45 

2. Vehicle according to claim 1 , characterized in that 
both the electric motor (105) and the transmission 
(103) are at a distance from the housing (113) and 
are located beside each other and are each fas- 

50 tened directly to the body of the vehicle. 



3. Vehicle according to claim 2, characterized in that 
the yoke (1 33) is hinged in two places to the housing 
(113), with the housing (113) forming a stub axle. 

55 

4. Vehicle according to claim 3, characterized in that 
each connection of the yoke (133) with the housing 
(113) comprises a bush (129, 131 ) with a swivel pin 
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(1 25, 1 27) in it, whereby the swivel pin and the bush 
revolve with regard to each other, and in which the 
swivel pin (1 25, 1 27) is fastened to the housing (113) 
or to the yoke (133) and the bush (129, 131) is fas- 
tened respectively in the yoke or in the housing. 

5. Vehicle according to one of the preceding claims, 
characterized in that the yoke (133) is C-shaped, 
with the top end of the yoke, if there is a wheel on 
the wheel shaft, being located above the wheel 
(109) and the upper supporting arm (135) being 
hinged to this end. 

6. Vehicle according to one of the preceding claims, 
characterized in that, if the wheel suspension is 
built into the vehicle, the lower supporting arm (1 37) 
is connected with the body of the vehicle under the 
floor of the vehicle. 

7. Vehicle according to claim 6, characterized in that 
the lower supporting arm (137) is connected to the 
vehicle near an imaginairy vertical longitudinal sur- 
face through the middle of the vehicle. 

8. Vehicle according to one of the preceding claims, 
characterized in that the yoke (133) consists of at 
least two parts connected to each other which can 
be taken apart. 

9. Vehicle according to claim 8, characterized in that 
the yoke (1 33) is divided near the hinge point of the 
lower supporting arm (1 37) and the yoke (1 33). 

10. Vehicle according to one of the preceding claims, 
characterized in that the vehicle comprises a sub- 
frame to which the supporting arms are hingedly 
connected with an end. 



Patentanspruche 

1. Fahrzeug mit mehreren angetriebenen Radern 
(1 09), von denen jedes in einem Gehause (1 1 3) ge- 
lagert ist, das mit dem Rest des Fahrzeugs uber 
Lenker (1 35, 1 37) einer Radaufhangung (101) ver- 
bunden ist, die einen Tragrahmen (133) umfasst, 
der mit dem Gehause (113) verbunden ist, wobei 
die Lenker (135,137) auf einer Seite drehbar mit 
dem Tragrahmen (133) verbunden sind, dadurch 
gekennzeichnet, dass jedes der Antriebsrader 
(109) uber eine Antriebswelle (117) und ein Getrie- 
be (103) mit einem Elektromotor (105) verbunden 
ist, wobei sich zumindest der Elektromotor (105) im 
Abstand zu dem Gehause (113) befindet und an der 
Karosserie des Fahrzeugs befestigt ist, und wobei 
sich der Elektromotor (105) und das Getriebe (103) 
in einem fur die Radaufhangung in dem Fahrzeug 
vorhandenen Raum (1 01 ) Oder in dessen Nahe be- 



finden. 

2. Fahrzeug nach Anspruch 1, dadurch gekenn- 
zeichnet, dass sowohl der Elektromotor (105) als 

5 auch das Getriebe (103) im Abstand zu dem Ge- 
hause (113) nebeneinander angeordnet und direkt 
an der Karosserie des Fahrzeugs befestigt sind. 

3. Fahrzeug nach Anspruch 2, dadurch gekenn- 
10 zeichnet, dass der Tragrahmen (1 33) an zwei Stel- 

len drehbar mit dem Gehause (113) verbunden ist, 
wobei das Gehause (113) einen Achsschenkel bil- 
det. 

15 4. Fahrzeug nach Anspruch 3, dadurch gekenn- 
zeichnet, dass jede Verbindung des Tragrahmens 
(133) mit dem Gehause (113) eine Buchse (129, 
131) mit einem darin befindlichen Achsschenkel- 
bolzen (125, 127) umfasst, wobei der Achsschen- 

20 kelbolzen und die Buchse drehbar zueinander ge- 
lagert sind und der Achsschenkelbolzen (125,127) 
an dem Gehause (113) Oder an dem Tragrahmen 
(133) befestigt und die Buchse (129, 131) in dem 
Tragrahmen beziehungsweise in dem GehSuse an- 

25 gebracht ist. 

5. Fahrzeug nach einem der vorangegangenen An- 
spruche, dadurch gekennzeichnet, dass der Tra- 
grahmen (1 33) C-formig ausgebildet ist, wobei sich 
30 dessen oberes Ende, wenn auf der Radachse ein 
Rad (109) angebracht ist, uber dem Rad befindet 
und der obere Lenker (1 35) drehbar mit diesem En- 
de verbunden ist. 

35 6. Fahrzeug nach einem der vorangegangenen An- 
spruche, dadurch gekennzeichnet, dass der un- 
tere Lenker (137), wenn die Radaufhangung in ein 
Fahrzeug eingebaut ist, unterhalb der Bodenflache 
des Fahrzeugs mit der Karosserie des Fahrzeugs 

40 verbunden ist. 

7. Fahrzeug nach Anspruch 6, dadurch gekenn- 
zeichnet, dass der untere Lenker (1 37) in der Nahe 
der durch die LSngsachse verlaufenden Mittelebe- 

45 ne des Fahrzeugs mit dem Fahrzeug verbunden ist 

8. Fahrzeug nach einem der vorangegangenen An- 
spruche, dadurch gekennzeichnet, dass der Tra- 
grahmen (1 33) aus mindestens zwei Teilen besteht, 

50 die losbar miteinander verbunden sind. 

9. Fahrzeug nach Anspruch 8, dadurch gekenn- 
zeichnet, dass der Tragrahmen (133) in der Nahe 
des Gelenks, das den unteren Lenker (1 37) mit dem 

55 Tragrahmen (133) verbindet, teilbar ausgefuhrt ist. 

10. Fahrzeug nach einem der vorangegangenen An- 
spruche, dadurch gekennzeichnet, dass das 
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au sol du vehicule, est relie a la carrosserie du ve- 
hicule. 

7. Vehicule selon la revendication 6, caracterise en 
5 ce que le bras de support inferieur (1 37) pres de la 

surface centrale longitudinale du vehicule est relie 
au vehicule. 

8. Vehicule selon une des revendications precSden- 
10 tes, caracterise en ce que le joug (133) se com- 
pose d'au moins deux parties reliees Tune a I'autre 
et pouvant se demonter. 

9. Vehicule selon la revendication 8, caracterise en 
15 ce que le joug (1 33), pres du point d'articulation en- 

tre le bras de support inferieur (1 37) et le joug (1 33), 
est divise. 



Fahrzeug einen Hilfsrahmen umfasst, mit dem die 
Lenker an einem Ende drehbar verbunden sind. 



Revendications 

1. Vehicule comprenant un certain nombre de roues 
propulsees (109), chacune etant placee sur roule- 
ment dans un boTtier (113) qui est relie au reste du 
vehicule par I'intermediaire des bras de support 
(135, 137) d'une suspension des roues (101), la- 
quelle suspension des roues comprend un joug 
(133) qui est relie au boitier (113), les bras de sup- 
port (1 35, 1 37) etant, a une extremite, relies au joug 
(133) au moyen d'une charniere, caracterise en ce 
que chaque roue propulsee (109) est reliee a un 
moteur electrique (105) par I'intermediaire d'un ar- 
bre moteur (117) et d'une transmission (103), pour 
lesquels au moins le moteur electrique (105) se 
trouve a distance du boitier (113) et est fixe a la car- 
rosserie du vehicule, et ou le moteur electrique 
(105) et la transmission (103) se trouvent dans, ou 
pres. d'un espace (101) disponible pour la suspen- 
sion des roues dans le vehicule. 

2. Vehicule selon la revendication 1, caracterise en 
ce qu'aussi bien le moteur electrique (105) que la 
transmission (103) se trouvent a distance du boitier 
(113) et cote a cote, et sont fixes directement a la 
carrosserie du vehicule. 

3. Vehicule selon la revendication 2, caracterise en 
ce que le joug (133) est relie en deux endroits au 
boitier (113) au moyen d'une charniere, le boitier 
(113) y formant une fusee. 

4. Vehicule selon la revendication 3, caracterise en 
ce que chaque jonction entre le joug (133) et le boi- 
tier (113) comprend une douille (129, 131) et, pre- 
sente dans cette derniere, un pivot de fusee (125, 
1 27), ou le pivot de fusee et la douille peuvent tour- 
ner I'une par rapport a I'autre, et ou le pivot de fusee 
(125, 127) est fixee au bottler (113) ou au joug 
(133), et la douille (129, 131) est fixee respective- 
ment dans le joug ou dans le boitier. 

5. Vehicule selon une des revendications preceden- 
tes, caracterise en ce que ie joug (133) est en for- 
me de C, pour lequel I'extremite superieure du joug 
se trouve, en presence d'une roue (109) sur I'es- 
sieu, au-dessus de la roue, et ou ie bras de support 
superieur (1 35) est relie, au moyen d'une charniere, 
a cette extremite. 

6. Vehicule selon une des revendications preceden- 
tes, caracterise en ce que, dans le cas ou la sus- 
pension des roues serait integree dans un vehicule, 
le bras de support inferieur (137), sous la superficie 



10. Vehicule selon une des revendications preceden- 
ce tes, caracterise en ce que le vehicule comprend 
un sous-chassis auquel sont relies les bras de sup- 
port avec une extremite a charniere. 
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